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(57)Abstract: 

PURPOSE: To achieve a desired combustion 
condition, and promote activation of an exhaust 
purifying catalyst in an early stage. 
CONSTITUTION: It is judged whether an engine 
cooling water temperature is in a prescribed range or 
not (S1), and advance to S2 when it is in the 
prescribed range. Advance to S3 when it is not in the 
prescribed range. At the S2, set a target combustion 
gravity center position which is obtained when an 
ignition timing is delay-angle-controlled to TSET. At 
S3, set the target combustion gravity center position 
which is obtained when a normal ignition timing is 
controlled to TSET. At S4 to S6, find out the gravity 
center position Tpi of present combustion on the 
basis of detected combustion pressure. At S7, compare the Tpi with TSET, and feed back- 
control an ignition timing so as to set the present combustion gravity center position Tpi to 
the target combustion gravity center position TSET at S8, S9. It is thus possible to fasten 
activation of the catalyst after starting to a maximum limit, since the ignition timing is feed 
back- controlled with high accuracy so as to obtain a desired combustion condition per 
engine or per cylinder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The combustion condition detection equipment of the internal combustion engine which 
characterizes by to have constituted including a firing-pressure detection means detect a firing 
pressure, a combustion center-of-gravity location detection means ask for a location as a combustion 
center-of-gravity location based on said detected firing pressure whenever [ equivalent to the center 
of gravity of the combustion during a combustion period / crank-angle ], and a combustion condition 
detection means detect a combustion condition based on said detected combustion center-of-gravity 
location. 

[Claim 2] A firing-pressure detection means to detect a firing pressure, and a combustion center-of- 
gravity location detection means to ask for a location as a combustion center-of-gravity location 
based on said detected firing pressure whenever [ equivalent to the center of gravity of the 
combustion during a combustion period / crank angle ], So that said combustion center-of-gravity 
location may serve as a target center-of-gravity location means to set up a location as a target center- 
of-gravity location whenever [ equivalent to the center of gravity of the combustion during a 
combustion period when a desired combustion condition is acquired / crank angle ] in said target 
center-of-gravity location, according to operational status The control unit of the internal combustion 
engine characterized by constituting an engine controlled variable including the engine controlled- 
variable feedback control means which carries out feedback control. 

[Claim 3] The control unit of the internal combustion engine according to claim 2 characterized by 
for a combustion line to more nearly usually bring from the time the target center-of-gravity location 
set up by said target center-of-gravity location means close to a termination side when it has a 
catalytic activity condition detection means detect the active state of the exhaust air purification 
catalyst infixed in the engine exhaust air system and catalyst inactive is detected by said catalytic 
activity condition detection means. 

[Claim 4] The control unit of the internal combustion engine according to claim 2 or 3 with which 

said engine controlled variable is characterized by being ignition timing. 

[Claim 5] Combustion condition detection equipment of the internal combustion engine 

characterized by having equipment according to claim 1 for every gas column. 

[Claim 6] The control unit of the internal combustion engine characterized by having equipment of 

any one publication of claim 2 - claim 4 for every gas column. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the internal combustion engine 
having an internal combustion engine's combustion condition detection equipment and its 
equipment. In detail, it is related with amelioration of the control unit of the internal combustion 
engine which controls an engine controlled variable based on the improved detection technique 
concerned, concerning amelioration of the detection technique an internal combustion engine's 
combustion condition. 
[0002] 

[Description of the Prior Art] Reducing the discharge of the exhaust air injurious ingredients (NOx, 
CO, HC, etc.) from an after [ starting ] early stage to the inside of atmospheric air from the former, 
as the exhaust air purification catalyst infixed in an internal combustion engine's exhaust air system 
is activated from an after [ engine starting ] early stage is performed. As the example, by carrying out 
the constant-rate lag of the ignition timing for example, within an after [ engine starting ] 
predetermined period, a combustion condition is worsened, an exhaust-gas temperature is raised, and 
there are some which are going to attain early activation of an exhaust air purification catalyst by 
this. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, even if the exhaust-gas temperature (change of a combustion condition) for every gas 
column of an engine to the lag of ignition timing gives the amount of the said lags uniformly, since 
inhalation-of-air flow, such as a compression ratio, an intake air flow, and a swirl, differs from valve 
timing etc. for every gas column, they will differ for every gas column of the in fact. Of course, since 
the variation between engines also exists, in the amount of lags of a constant rate, there is same 
problem also in every engine. 

[0004] ** That is, in the uniform amount of lags, since the gas column in which combustion gets 
worse was in the degree of pole and variation would arise between the gas columns of many gas 
columns which still have allowances till a critical point existing (or between engines) if it is going to 
avoid this, an exhaust-gas temperature was not able to be raised effectively. Therefore, it is desirable 
that it is made to carry out the lag of the ignition timing for every (every [ or ] engine) gas column 
till the critical point which can carry out the maximum lag, securing the stability limit of combustion 
at the point that an exhaust-gas temperature can be raised effectively, securing operability, fuel 
consumption, an exhaust air property, etc. to predetermined within the limits. 

[0005] In addition, the problem by the variation between these gas columns and between engines is 
similarly generated, not only lag control of ignition timing but when it controls at the ignition timing 
set up noting that the desired combustion condition was acquired. That is, in spite of having 
controlled at the ignition timing set up noting that the desired combustion condition was acquired, it 
is because the gas column from which a desired combustion condition is not acquired in fact will 
occur by the variation between gas columns and between engines. 

[0006] ** Although there is the approach of carrying out the lag of the ignition timing till a critical 
point for every (every engine) gas column there that the problem of the above-mentioned ** should 
be solved, for example, cylinder internal pressure is measured for every gas column (a 1 cylinder is 
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sufficient when abolishing the variation between engines), it asks for indicated mean effective 
pressure (it is also called IMEP and Following Pi), and there are some which find out a critical point 
based on fluctuation of this Pi value. 

[0007] however ~ as this Pi value is a value which asked for the area of the section whenever 
[ predetermined crank angle / of combustion pressure (cylinder internal pressure) ] and is shown in 
drawing 7 , even if it carries out the lag of the ignition timing — the Pi value itself — it was what 
cannot detect the critical point of an ignition timing lag with high precision even if it does not change 
a lot and detects [ therefore ] fluctuation of Pi value. Moreover, rotation fluctuation is detected, and 
since the direct combustion condition is not detected, the critical point of an ignition timing lag is 
undetectable in this case, although there are some which find out the critical point of an engine's 
ignition timing lag based on that result with high precision. 

[0008] In addition, it does not restrict for finding out the critical point of an ignition timing lag in this 
way, but combustion stability (namely, Pi fluctuation) is detected from indicated mean effective 
pressure Pi, and since the fluctuation of the Pi value itself is small when carrying out feedback 
control of the ignition timing so that predetermined stability may be obtained, there is a problem that 
control precision becomes [ detection precision ] low low. This invention is what was made in view 
of the conventional actual condition indicated to the above-mentioned ** and **. As opposed to the 
combustion condition detection technique first based on the conventional Pi fluctuation etc. to the 1st 
As a desired combustion condition acquired in the 2nd from a. using the b. above-mentioned 
combustion condition detection equipment for the purpose of offering the combustion condition 
detection equipment of the internal combustion engine which can detect a combustion condition to 
high degree of accuracy It aims at offering the control unit of the internal combustion engine which 
does feedback control of the ignition timing (however, you may be engine controlled variables, such 
as not only this but the fuel amount of supply, a supply stage, the amount of EGR(s), etc.). 
[0009] in addition, using the above-mentioned control unit, a combustion condition is carried out 
near the critical point at the time of catalyst inactive, and an exhaust-gas temperature is gone up ™ 
making — with —**** — while aiming at attaining early activation of an exhaust air purification 
catalyst, and being able to be made to carry out the maximum reduction of the discharge of an 
exhaust air injurious ingredient, it aims at aiming at improvement in further detection precision, 
control precision, etc. by forming each above-mentioned equipment for every gas column. 
[0010] 

[Means for Solving the Problem] Therefore, the combustion condition detection equipment of the 
internal combustion engine concerning invention of claim 1 A firing-pressure detection means to 
detect a firing pressure as shown in drawing 1 , and a combustion center-of-gravity location 
detection means to ask for a location as a combustion center-of-gravity location whenever [ crank 
angle / which is equivalent to the center of gravity of the combustion during a combustion period 
based on said detected firing pressure ], Based on said detected combustion center-of-gravity 
location, it constituted including a combustion condition detection means to detect a combustion 
condition. 

[001 1] The control unit of the internal combustion engine concerning invention according to claim 2 
A firing-pressure detection means to detect a firing pressure as shown in drawing 2 , and a 
combustion center-of-gravity location detection means to ask for a location as a combustion center- 
of-gravity location whenever [ crank angle / which is equivalent to the center of gravity of the 
combustion during a combustion period based on said detected firing pressure ], So that said 
combustion center-of-gravity location may serve as a target center-of-gravity location means to set 
up a location as a target center-of-gravity location whenever [ equivalent to the center of gravity of 
the combustion during a combustion period when a desired combustion condition is acquired / crank 
angle ] in said target center-of-gravity location, according to operational status The engine controlled 
variable was constituted including the engine controlled-variable feedback control means which 
carries out feedback control. 

[0012] In addition, when it had a catalytic activity condition detection means to detect the active 
state of the exhaust air purification catalyst infixed in the engine exhaust air system and catalyst 
inactive was detected by said catalytic activity condition detection means, the combustion line 
constituted the target center-of-gravity location set up by said target center-of-gravity location means 
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from invention according to claim 3 so that it might usually bring close to a termination side from 
the time. 

[0013] Said engine controlled variable consisted of invention according to claim 4 as ignition timing. 
Claims 5 and 6 were equipped with each above-mentioned equipment for every gas column by 
invention of a publication. 
[0014] 

[Function] With the combustion condition detection equipment of the internal combustion engine 
concerning invention according to claim 1 The center-of-gravity location of the combustion during 
the combustion period which changes comparatively a lot to change of a combustion condition, 
Namely, whenever [ crank angle / of the change pattern in the combustion periods (the combustion 
pressure itself, indicated mean effective pressure or a heat rate, etc.) of the value correlated with 
combustion pressure ], or the center-of-gravity location to time amount, It detects and a combustion 
condition is detected based on the detected combustion center-of-gravity location concerned (by for 
example, thing compared with the target center-of-gravity location corresponding to the 
predetermined combustion condition defined beforehand). Thereby, compared with what detects a 
combustion condition based on fluctuation of the indicated mean effective pressure which appears 
only as a comparatively small change to change of a combustion condition etc., an engine's 
combustion condition is more detectable to high degree of accuracy like before. In addition, what 
equalized the center-of-gravity location of not only the thing of 1 combustion cycle but two or more 
combustion cycle is sufficient as a combustion center-of-gravity location. 
[0015] Even if there is variation between engines, a target combustion condition can be made to 
attain with high precision in the control unit of the internal combustion engine concerning invention 
according to claim 2, since it was made to carry out feedback control of the engine controlled 
variable so that the combustion center-of-gravity location detected by the above-mentioned approach 
might be in agreement with a target center-of-gravity location. For example, if ignition timing is 
controlled so that combustion energy turns into exhaust air energy within a predetermined 
combustion stability limit at max, if it is in the ignition timing lag control for the catalyst early 
activation after engine starting, and it is usually in ignition timing control, it is controlling ignition 
timing so that combustion energy may turn into rotational energy effectively, and a desired 
combustion condition can be attained. In addition, as well as between engines, even if there is 
variation between gas columns, a target combustion condition can be made to attain for every gas 
column with high precision like invention according to claim 5, if the above-mentioned control is 
performed in each gas column. 

[0016] since a combustion condition can be worsened to a request at the time of catalyst inactive 
[ after starting etc. ] since the combustion line more nearly usually brought said target center-of- 
gravity location close to a termination side from the time, and an exhaust-gas temperature can be 
effectively raised in a catalyst inactive condition in invention according to claim 3 — with — **** — 
activation of a catalyst can be promoted effectively and discharge of an exhaust air injurious 
ingredient can be stopped to min. 

[0017] In invention according to claim 4, it becomes possible to control in the target combustion 
condition often [ responsibility ] and with high precision, since said engine controlled variable was 
constituted as ignition timing. 
[0018] 

[Example] Below, one example of this invention is explained. In drawing 3 which is the system 
schematic diagram of the example concerning this invention, air is inhaled by the 4-cylinder internal 
combustion engine 1 through an air cleaner 2, the throttle chamber 3, and an inlet manifold 4. And 
the combustion exhaust air from an engine 1 is discharged in atmospheric air through an exhaust 
manifold 5, a jet pipe 6, the three way component catalyst 7 as an exhaust air purification catalyst, 
and muffler 8 grade. In addition, although this example explains using a three way component 
catalyst 7, you may have not only this but an oxidation catalyst, the Lean NOx catalyst, etc. 
[0019] The throttle valve 9 which is interlocked with the accelerator pedal which is not illustrated, 
and is opened and closed is formed in said throttle chamber 3, and an engine's 1 inhalation air 
content is adjusted to it by this throttle valve 9. Moreover, although the combustion chamber of each 
gas column (#l-#4) is made to attend and it is equipped with the ignition plug (illustration 
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abbreviation), respectively, the cylinder internal pressure sensors 10a- lOd are formed in this ignition 
plug and pair for every gas column. 

[0020] Said cylinder internal pressure sensors 10a- lOd may be things of a type which are made to 
face [ a direct combustion chamber ] the sensor section which is indicated by JP,4-81557,A besides 
the type with which it is equipped as a washer of an ignition plug which is indicated by JP,63- 
17432,U, and detect cylinder internal pressure. In addition, what is necessary is just to attach a 
cylinder internal pressure sensor in any 1 cylinder, in aiming at abolishing the variation between 
engines. 

[0021] Moreover, the crank angle sensor 1 1 which detects a crank angle through rotation of a cam 
shaft is formed in the cam shaft which an engine 1 does not illustrate. This crank angle sensor 1 1 is a 
sensor which outputs the criteria include-angle signal REF of every [ equivalent to the stroke phase 
contrast between gas columns ] crank angle 180 **, and the unit include-angle signal POS for every 
unit crank angle, respectively in the 4-cylinder engine 1 of this example. 

[0022] In addition, the detecting signal corresponding to a specific 1 cylinder can distinguish now 
said criteria include-angle signal REF from other detecting signals with the pulse width etc. at least 
so that gas column distinction can be performed. Moreover, the air flow meter 13 which detects an 
engine's 1 intake air flow Q is formed in the upstream of said throttle valve 9, and the potentiometer- 
type throttle sensor 14 which detects the opening TVO of this throttle valve 9 is formed in said 
throttle valve 9. 

[0023] Furthermore, the coolant temperature sensor 15 which detects an engine's 1 circulating water 
temperature is formed. The output of said cylinder internal pressure sensors 10a- lOd, the 1 1 air flow 
meter crank angle sensor 13, the throttle sensor 14, and coolant temperature sensor 15 grade is 
outputted to the control unit 12 prepared as an object for engine control. Said control unit 12 which 
built in the microcomputer detects operational status based on these input signals, and it controls the 
ignition timing by the ignition plug while it controls the fuel oil consumption by the fuel injection 
valve which is not illustrated, and fuel injection timing corresponding to this. 

[0024] Here, the ignition timing control (combustion condition detection control is included) which 
the control unit 12 in this example performs is explained with reference to the flow chart of drawing 
4 . In addition, in this example, the control unit 12 is equipped with each function as a firing-pressure 
detection means, a combustion center-of-gravity location detection means, a combustion condition 
detection means, a target center-of-gravity location means, an engine controlled-variable feedback 
control means, and a catalytic activity condition detection means by software. 
[0025] It sets to the flow chart of drawing 4 , and is a step (referred to as S by a diagram.). By 1, the 
engine cooling water temperature which the coolant temperature sensor 15 detected judges like the 
following whether it is in the predetermined range (for example, 15-40-degreeC). If it is YES, it will 
progress to step 2 in order to perform the ignition timing lag for catalyst early activation. If it is NO, 
it will progress to step 3. namely, from the predetermined range, it is the condition [ which carried 
out after / starting / predetermined period progress ], or restart time etc., and, as for an elevated- 
temperature side, engine temperature has also already activated the three way component catalyst 7 
highly (or it is in the condition of being very easy to be activated) — ** — since it is not necessary to 
judge and to perform lag control in this case, priority is given to operability, fuel consumption, etc. — 
it is made to progress to step 3 in order to make it usually control And it is made to progress to step 3 
in order to forbid lag control also in this case and to give priority to operability over the 
predetermined range, since operability (combustion stability) will get worse exceeding a tolerance 
limit, if lag control is performed at the time of the very low temperature by the side of low 
temperature. The step 1 concerned functions as a catalytic activity condition detection means of this 
invention. 

[0026] In order to make lag control of the ignition timing for catalytic activity- ized promotion 
perform at step 2, it is TSET whenever [ target center-of-gravity crank angle ]. It sets to "15(deg 
ATDC) +K." In addition, TSET =15 (deg ATDC) is an example from which MBT (Minimum Spark 
Advancefor Best Torque) is obtained, and K shows the amount of marginal lag setup by the side of 
ATDC (after a top dead center). TSET and K are every engine and the value of the request set up for 
every service condition whenever [ this target center-of-gravity crank angle ]. In addition, it is TSET 
whenever [ here target center-of-gravity crank angle ]. It is the value beforehand checked by 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 1/17/2006 



JP,08-232820,A [DETAILED DESCRIPTION] 



Page 5 of 6 



experiment etc., and is whenever [ corresponding to the center-of-gravity location of the generating 
pattern of the indicated mean effective pressure in the combustion period acquired when ignition 
timing is set as a critical point / crank angle ]. 

[0027] In order to make ignition timing control usually perform at step 3, it is TSET whenever 
[ target center-of-gravity crank angle ], For example, it sets to 15 (deg ATDC) (it will control to 
MBT). It is TSET whenever [ here target center-of-gravity crank angle ]. It is the value beforehand 
checked by experiment etc., and is whenever [ corresponding to the center-of-gravity location of the 
generating pattern of the indicated mean effective pressure in the combustion period acquired when 
ignition timing is set as MBT / crank angle ]. 

[0028] The above-mentioned steps 2 and 3 function as a target center-of-gravity location means of 
this invention. At step 4, A/D conversion of the detecting signal of cylinder internal pressure sensor 
10a (or lOb-lOd) is carried out. In addition, it is [ the step after the step 4 concerned ] most accurate 
that it is made to perform for every gas column. The step 4 concerned is equivalent to a firing- 
pressure detection means. At step 5, as shown in a flow, indicated mean effective pressure (Pi) is 
computed by the well-known approach using the result obtained at step 4. As for the section, it is 
[ whenever / crank angle / which is used for this calculation of Pi ] desirable to limit to the section 
(that is, for a pumping stroke etc. to be removed) influenced of combustion pressure in respect of 
computation time, memory space, etc. 

[0029] At step 6, as shown in a flow, Tpi (deg CA) is calculated whenever [ corresponding to the 
center-of-gravity location of the indicated mean effective pressure (IMEP) computed at step 5 / 
actual crank angle ]. The calculation approach of this center-of-gravity location may be a well- 
known approach. Steps 5 and 6 are equivalent to the combustion center-of-gravity location detection 
means of this invention. In addition, you may make it ask for the center-of-gravity location of a raw 
wave (or wave after A/D conversion) in the combustion period of the cylinder internal pressure P, 
and may make it ask for the center-of-gravity location in quest of a heat rate pattern. 
[0030] It is TSET whenever [ target center-of-gravity crank angle / which was set at step 2 or step 3 
in step 7 ]. Tpi is compared whenever [ actual center-of-gravity location crank angle ]. a target 
center-of-gravity location's of current Pi combustion [ / a target center-of-gravity location ]-good 
condition if it is TSET =Tpi — if it puts in another way, it will judge that target ignition timing is 
obtained and this flow will be ended. 

[0031] TSET > If it is Tpi, it judges that the center-of-gravity location of current Pi is in a top dead 
center (TDC) side to a target center-of-gravity location, and the target combustion condition will still 
be reached, and it will judge that there is nothing (the lag of the ignition timing has not been carried 
out till the target critical point if it puts in another way), will progress to step 8, and will carry out a 
specified quantity A lag (retard) to the current ignition timing ADU, and this flow will be ended. 
[0032] On the other hand, if it is TSET </SUB> <Tpi, it judges that the center-of-gravity location of 
current Pi is in a bottom dead point (BDC) side to a target center-of-gravity location, and it will 
judge that it got worse exceeding the target combustion condition (the lag of the ignition timing was 
carried out too much, and the target critical point was crossed when putting in another way), will 
progress to step 9, and will carry out a specified quantity B tooth lead angle (advance) to the current 
ignition timing ADU, and this flow will be ended. In addition, said A and B may be tales doses and 
may be changed. However, A<=B is desirable if engine stability is taken into consideration. 
[0033] The above-mentioned step 7 is equivalent to the combustion condition detection means of this 
invention, thus, the indicated mean effective pressure in "combustion period which changes 
comparatively a lot to change of a combustion condition according to this example (or a combustion 
pressure wave — ) Target center-of-gravity location TSET which detected the center-of-gravity 
location Tpi of the generating pattern of a heat rate", and was beforehand determined as the detected 
center-of-gravity location Tpi concerned Since the combustion condition was detected by comparing 
Compared with what detects a combustion condition based on fluctuation of Pi etc. like before, an 
engine's combustion condition is more detectable to high degree of accuracy. 

[0034] moreover, this detected center-of-gravity location Tpi is in agreement with the target center- 
of-gravity location TSET — as (if it is in the ignition timing lag control for the catalyst early 
activation after engine starting, combustion energy turns into exhaust air energy within a 
predetermined combustion stability limit at max — as .) Usually, if it is in ignition timing control, 
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combustion energy should turn into rotational energy effectively. Even if there are variation between 
engines and variation between gas columns, a target combustion condition can be made to attain with 
high precision, since it was made to carry out feedback control of the ignition timing. 
[0035] In addition, in this example, in a catalyst inactive condition, since it was made to make lag 
control of the ignition timing by the above-mentioned approach perform, since the early activity of a 
three way component catalyst 7 can be effectively promoted in after starting etc., discharge of an 
exhaust air injurious ingredient can be reduced from the early stage after starting, for example. By 
the way, although the catalyst inactive condition was detected based on cooling water temperature, 
except for the time of very low temperature, it may be made for it to be made to carry out direct 
detection of whenever [ catalyst temperature ], and to carry out a legal fiction in this example, within 
the predetermined period beforehand defined after starting (for example, when for water temperature 
to be lower than 1 5 degrees) to a catalyst being in an inactive condition. Moreover, at the time of 
starting, when it is very low temperature, after [ starting ] predetermined period usual control is 
performed, and lag (retard) control of ignition timing can be performed within a predetermined 
period after that (refer to drawing 6 ). 

[0036] Moreover, although explained on behalf of ignition timing as a factor which controls a 
combustion condition (since control is comparatively easy and responsibility is high), you may make 
it control the fuel amount of supply, a fuel-supply stage, an intake air flow (for the fuel amount of 
supply to be fixed in this case), the amount of EGR(s), the amount of purge gas, etc. by this example. 

[0037] 

[Effect of the Invention] Since the center-of-gravity location of the combustion during the 
combustion period which changes comparatively a lot to change of a combustion condition detects 
and the combustion condition detected based on the detected combustion center-of-gravity location 
concerned according to the combustion condition detection equipment of the internal combustion 
engine concerning invention of claim 1 as explained above, an engine f s combustion condition is 
detectable with high precision. 

[0038] Even if there is variation between engines, a target combustion condition can be made to 
attain with high precision, since according to the control unit of the internal combustion engine 
concerning invention according to claim 2 it was made to carry out feedback control of the engine 
controlled variable so that the combustion center-of-gravity location detected by the above- 
mentioned approach might be in agreement with a target center-of-gravity location. In addition, as 
well as between engines, even if there is variation between gas columns, a target combustion 
condition can be made to attain for every gas column with high precision like invention according to 
claim 5, if the above-mentioned control is performed in each gas column. 

[0039] Since the combustion line more nearly usually brought said target center-of-gravity location 
close to a termination side from the time in the catalyst inactive condition according to invention 
according to claim 3 since a combustion condition can be worsened to a request and an exhaust-gas 
temperature can be effectively raised at the time of catalyst inactive [ after starting etc. ] — with — 
****-- activation of a catalyst can be promoted effectively and discharge of an exhaust air injurious 
ingredient can be stopped to min. 

[0040] According to invention according to claim 4, it becomes possible to control in the target 
combustion condition often [ responsibility ] and with high precision, since said engine controlled 
variable was constituted as ignition timing. 



[Translation done.] 
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(57)Abstract: 

PURPOSE: To achieve a desired combustion condition, and promote 
activation of an exhaust purifying catalyst in an early stage. 
CONSTITUTION: It is judged whether an engine cooling water 
temperature is in a prescribed range or not (S1), and advance to S2 
when it is in the prescribed range. Advance to S3 when it is not in the 
prescribed range. At the S2, set a target combustion gravity center 
position which is obtained when an ignition timing is delay-angle- 
controlled to TSET. At S3, set the target combustion gravity center 
position which is obtained when a normal ignition timing is controlled to 
TSET. At S4 to S6, find out the gravity center position Tpi of present 
combustion on the basis of detected combustion pressure. At S7 f 
compare the Tpi with TSET, and feed back-control an ignition timing so 
as to set the present combustion gravity center position Tpi to the 
target combustion gravity center position TSET at S8 f S9. It is thus 
possible to fasten activation of the catalyst after starting to a maximum 
limit, since the ignition timing is feed back- controlled with high accuracy 
so as to obtain a desired combustion condition per engine or per 
cylinder. 
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